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DESCRIPTION 

METHOD FOR PREPARING OXY-DIPHTHALIC ANHYDRIDES 
Field of the invention 

The present invention relates to a method for 
preparing oxy-diphthalic anhydrides. The oxy-diphthalic 
anhydride is important as a starting material for preparing 
polyimide (s) by reacting with various diamine (s). 

Background art 

Various methods for preparing oxy-diphthalic 
anhydrides have been described in literatures- In the old 
time, there was a method based on an oxidation reaction of 
tetramethylphenyl ether proposed by Marvel et al. (J- Am. 
Chem. Soc. 1197- (1955) ) . This oxidation reaction is 

inappropriate from the view point of the industrial 
preparation, since potassium permanganate " with high 
toxicity is employed as an oxidant* Further, in Japanese 
Provisional Patent Publication No. 122738/1978, there has 
been described a method for obtaining oxy-diphthalic 
anhydrides by reacting a halogenated (halo-) phthalic 
anhydride with caustic soda in a polar solvent, but the 
yield of the product prepared by this reaction is extremely 
low. Japanese Provisional Patent Publication Nos. 
136246/1980 and 127343/1980 describe a method for preparing 
oxy-diphthalic anhydrides by reacting a nitro-phthalic 
anhydride with sodium nitrite and a carbonate salt in a 
polar solvent. These methods are hardly used for 
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industrial purposes since a harmful nitric oxide is by- 
produced during the reaction. 

In Japanese Provisional Patent Publication No. 
96183/1988, there has been disclosed a method for preparing 
oxy-diphthalic anhydrides by reacting a halo-phthalic 
anhydride with potassium carbonate and potassium fluoride 
or cesium fluoride in a polar solvent. However, this 
method is based on the reaction in which water participates, 
and can not provide a sufficient yield because of the low 
reaction ratio caused by the existence of water. 

Japanese Patent Publication No. 50071/1991 discloses a 
method for obtaining oxy-diphthalic anhydrides by 
dehydrohalogenating a hydroxy-phthalic anhydride and a 
halo-phthalic anhydride in the presence of potassium 
carbonate. However, this method is required to prepare the 
hydroxy-phthalic anhydride by hydrolysis of a halo-phthalic 
anhydride, thus it can not be said to be an industrially 
advantageous preparation method. 

In Japanese Provisional Patent Publication No. 
254 673/1989, there has been disclosed a method for directly 
preparing oxy-diphthalic anhydrides directly by reacting a 
halo-phthalic anhydride with potassium carbonate in the 
presence of a potassium fluoride catalyst. This method 
requires to stir carefully because this method is based on 
the neat reaction or the similar reaction thereto, thus it 
is difficult to allow the reactivity to stabilize. In 
addition, in this method, potassium carbonate can be used 
restrictedly, and when another carbonate salt such as 
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sodium carbonate is employed in place of potassium 
carbonate in this method, the reactant shows a high 
viscosity and the reaction cannot be completed because the 
reactant does not show any sufficient flowability* 

5 

Summary of the invention 

The present invention relates to a method for 
preparing oxy-diphthalic anhydrides, which comprises 
10 reacting a halo-phthalic anhydride represented by the 
formula ( 1) : 



where Hal represents F, CI, Br or I, 
15 with a carbonate salt selected from the group consisting of 
lithium carbonate, sodium carbonate, magnesium carbonate 
and calcium carbonate in a solvent to prepare oxy- 
diphthalic anhydrides represented by the formula (2) : 




d) 




Description of t.ho preferred embodiments 



According to the present invention, oxy-diphthalic 
25 anhydrides can be prepared by employing a carbonate salt 
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other than potassium carbonate and a solvent in the 
reaction. The shape of the carbonate salt may be powdery 
or granular, and preferably, the use of the granular 
carbonate salt leads to more effective reaction. For 
5 example, it has been found that the product can be obtained 
with the reaction ratio of 90% when granular sodium 
carbonate called typically "soda ash" is employed* 

The carbonate salt which can be employed is selected 
from the group consisting of lithium carbonate, sodium 
carbonate, magnesium carbonate and calcium carbonate, and 
preferably sodium carbonate. Where the reaction is carried 
out in a solvent employing potassium carbonate, it can not 
provide the predetermined reaction ratio because the 
reaction cannot be completed. The shape of the carbonate 
salt, which can be employed in the method of the present 
invention, may be powdery or granular, and the preference 
is the granular carbonate salt having the diameter of 
preferably 50-750 \xm and more preferably 150-750 m. From 
the view point of the yield, the molar ratio of the 
carbonate salt to the halo-phthalic anhydride is 
advantageously in the vicinity of about 0.5, and the 
preferred molar ratio is 0.5-0.4, 

25 The reaction temperature, at which the method of the 

present invention is carried out, is generally within the 
range of 17 0-260°C. The employable catalyst is a 
phosphonium salt or a sulfonium salt which is a phase 
transfer catalyst capable of tolerating at the reaction 

30 temperature. Such a catalyst may includes, for example, 
triphenylphosphine, tetraphenylphosphonium bromide, 



10 



15 



20 
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tetrabutylphosphonium chloride, triethylsulf oniura iodide, 
triphenyisulf onium bromide, etc* The amount of the 
catalyst is 0.1-10 % by weight, preferably 0,3-5 % by 
weight, based on the halo-phthalic anhydride. Further, the 
5 use of an alkali-metal iodide or an alkali-metal fluoride 
as a co-catalyst allows the reactivity to heighten, and 
further there is also a merit that the product is little 
colored. The employable alkali-metal iodide includes Lil, 
Nal, KI, etc., and the employable alkali-metal fluoride 
10 includes Li F, NaF, KF, etc. The amount of the co-catalyst 
to be employed is 0*05-5 % by weight, preferably 0.1-2 % by 
weight, based on the halo-phthalic anhydride. 

A solvent is employed in the reaction. The solvent to 
15 be employed must have a boiling point near the reaction 

temperature (170-260°C) and not participate in the reaction. 
For example, a polychlorobenzene such as 1,2- 
dichlorobenzene and 1, 2, 4-trichlorobenzene, a 
polychlorotoluene such as 1, 2-dichlorotoluene can be 
20 employed. A dehydrated aprotic polar solvent, e.g., 

sulfolane can also be employed. The amount to be employed 
is 50-600 % by weight, preferably 100-200 % by weight, 
based on the halo-phthalic anhydride. 

25 In order to isolate oxy-diphthalic anhydrides, the 

reaction product is subjected to hot filtering, followed by 
cooling the resulting filtrate to obtain ony-diphthalic 
anhydrides. The filtrate may be concentrated if desired to 
allow the yield to increase. When sulfolane is employed, 

30 after allowing the filtrate to disperse in water, the 

precipitated oxy-diphthalic acid is subjected to the solid- 
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liquid separation. The resulting oxy-diphthalic acid is 
ring-closed by heating or employing acetic anhydride to 
obtain oxy-diphthalic anhydrides, 

5 According to the method of the present invention, 

since the reaction is carried out in the presence of a 
solvent, it is hard to produce resin components and to 
color in comparison with the neat reaction, and therefore 
the method can save time and labor for decoloration and 
10 purification. Accordingly, oxy-diphthalic anhydrides, 

which are preferable also for the electronic material use 
where the high purity is required, can be obtained. 

EXAMPLES 

15 

Example 1 

90.8 g (0.4 mol) of 4~bromo^phthalic anhydride and 150 
g of 1, 2-dichlorotoluene were charged in a reactor to heat 

20 at 210°C. Then, 21.2 g {0.20 mol) of granular sodium 

carbonate having the diameter of 200-500 (Ltm, 4.5 g (0.011 
mol) of tetraphenylphosphonium bromide and 2.1 g (0.013 
mol) of potassium iodide were charged in the reactor 
intermittently over 90 minutes, followed by aging for 3 

25 hours after the charge. High performance liquid 

chromatography test showed 90% of the reaction ratio 
(yield) . The reaction product was cooled to 150°C, 
followed by hot filtering * After cooling the filtrate, 4- 
oxy-diphthalic anhydride was isolated (amount: 50.9 g 

30 (yield: 82.0%)). Acetic acid is employable to wash if 
further purification of the product is needed. 
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Example 2 

7 3.0 g (0-40 mol) of 3-chloro-phthalic anhydride and 
5 200 g of 1, 2, 4-trichlorobenzene were charged in a reactor 
to heat at 220°C. Then, 14.8 g (0.20 mol) of granular 
lithium carbonate having the diameter of 200-500 |mm, 3.5 g 
(0.015 mol} of triethylsulf onium iodide and 1.8 g (0,031 
mol) of potassium fluoride were charged intermittently over 

10 90 minutes, followed by aging for 4 hours after the charge* 
High performance liquid chromatography test showed 8 8% of 
the yield* The reaction product was cooled to 150°C f 
followed by hot filtering. After cooling the filtrate, 3- 
oxy-diphthalic anhydride was isolated (amount: 49,6 g 

15 (yield: 79.9%)). Acetic acid is employable to wash if 
.further purification of the product is needed. 

Example 3 

20 90.8 g (0.4 0 mol) of 4-bromo-phthalic anhydride and 

150 g of dehydrated sulfolane were charged in a reactor to 
heat at 2 00°C. Then, 21.2 g (0.20 mol) of granular sodium 
carbonate having the diameter of 200-500 urn, 4,5 g (0.017 
mol) of triphenylphosphine and 2.1 g (0.013 mol) of 

25 potassium iodide were charged intermittently over 90 

minutes, followed by aging for 4 hours after the charge. 
High performance liquid chromatography test showed 85% of 
the yield* The reaction product was cooled to 150°C, 
followed by hot filtering. The filtrate was subjected to 

30 cooling to charge in 500 ml of 5% aqueous acetic acid 

solution, followed by stirring with heat for 2 hours at 
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90°C in order to allow oxy-diphthalic anhydrides to ring- 
open to obtain a tetracarboxylic acid. After cooling, the 
product was subjected to the solid-liquid separation, 
followed by allowing the resulting oxy-diphthalic acid to 
5 ring-close by heating in 20 g of 1, 2-dichlorobenzene for 3 
hours at 220°C. When the ring-closure of the oxy- 
diphthalic acid has been completed, the state of the system 
changed from white turbid to the state between transparent 
and slightly turbid. After hot filtering the product, the 
10 filtrate was cooled, followed by isolating 4-oxy-diphthalic 
anhydride (amount: 49.0 g (yield: 79.0%)). Acetic acid is 
employable to wash if further purification of the product 
is needed. 

15 Comparative example 1 

The reaction was carried out under the same conditions 
as in Example 1, except that the granular potassium 
carbonate having the diameter of 2 00-500 |jun was employed in 
20 place of granular sodium carbonate. The yield of 4-oxy- 
diphthalic anhydride was 37.1%. 

Thus, in comparison with the reaction in which 
potassium carbonate was employed in the solvent, the method 
25 of the present invention provided oxy-diphthalic anhydrides 
of the product with the higher yield and the simpler 
reaction. 
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CLAIMS 



1. A method for preparing oxy-diphthalic anhydrides, which 
comprises reacting a halo-phthalic anhydride represented by 
5 the formula (1): 



where Hal represents F, CI, Br or I, 

with a carbonate salt selected from the group consisting of 
10 lithium carbonate, sodium carbonate, magnesium carbonate 
and calcium carbonate in a solvent to prepare oxy- 
diphthalic anhydrides represented by the formula (2) : 



15 2. The method according to Claim 1, wherein said carbonate 
salt is a granular sodium carbonate or lithium carbonate 
having the diameter of 50-750 \xni. 

3. The method according to Claim 1 or 2, wherein said 

20 reaction is carried out in the presence of a phosphonium or 
sulfonium salt which acts as a phase transfer catalyst. 

4. The method according to Claim 3, wherein said reaction 
is carried out in the presence of an alkali-metal iodide or 

25 fluoride which acts as a co-catalyst. 
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5. The method according to Claim 4, wherein said alkali- 
metal iodide is selected from the group consisting of 
lithium iodide, sodium iodide and potassium iodide. 

5 

6. The method according to Claim 4, wherein said alkali- 
metal fluoride is selected from the group consisting of 
lithium fluoride, sodium fluoride and potassium fluoride. 

10 7. The method according to any one of Claims 1-6,. wherein 
said reaction is carried out at the temperature of 170- 
260°C, 
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AMENDED CLAIMS 

[received by the International Bureau on 25 March 1999 (25,03.99); 
original claims 1-7 replaced by amended claims 1-6 (2 pages)] 

1. A method for preparing oxy-diphthalic anhydrides, which 
comprises reacting a halo-phthaiic anhydride represented by 
5 the formula (1) : 




where Hal represents F, CI, Br or I, 

with a carbonate salt selected from the group consisting of 
10 lithium carbonate, sodium carbonate, magnesium carbonate 
and calcium carbonate in a solvent, in the presence of a 
phosphonium or sulfonium salt which acts as a phase 
transfer catalyst, to prepare oxy-diphthalic anhydrides 
represented by the formula (2) : 

15 




2. The method according to Claim 1, wherein said carbonate 
salt is a granular sodium carbonate or lithium carbonate 
having the diameter of 50-750 \im. 

20 

3. The method according to Claim 1 or 2, wherein said 
reaction is carried out in the presence of an alkali-metal 
iodide or fluoride which acts as a co-catalyst. 



25 4. The method according to Claim 3, wherein said alkali- 



AMENDED SHEET (ARTICLE 19) 
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metal iodide is selected from the group consisting of 
lithium iodide, sodium iodide and potassium iodide, 

5* The method according to Claim 3, wherein said alkali- 
5 metal fluoride is selected from the group consisting of 
lithium fluoride, spdiurn fluoride and potassium fluoride. 

6, The method according to any one of Claims 1-5, wherein 
said reaction is carried out at the temperature of 170- 
10 260°C- 



AMENDED SHEET (ARTICLE 19) 
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STATEMENT UNDER ARTICLE 19 



The method as claimed in amended Claim 1 of the present application 
includes the use of a phosphonium or sulfonium salt which acts as 
a phase transfer catalyst and does not include the use of a nitrite 
salt. On the other hand/ the method as disclosed in JP 55 127343 A 
(MITSUI TOATSU CHEMICALS INC.) cited as category X includes the use 
of a nitrite salt and does not include the use of a phosphonium or 
sulfonium salt * Thus, a reaction system of the method as amended Claim 
1 of the present application is essentially distinct from that of 
JP 55 127343 A. 
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